moking cessation (SC) is the single most effective lifestyle change that patients can make after a myocardial infarction (MI) to reduce future morbidity and mortality. 1 Likewise, SC is the most cost-effective intervention that can be undertaken, as smoking contributes more than $300 billion a year in direct medical care and lost productivity.
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moking cessation (SC) is the single most effective lifestyle change that patients can make after a myocardial infarction (MI) to reduce future morbidity and mortality. 1 Likewise, SC is the most cost-effective intervention that can be undertaken, as smoking contributes more than $300 billion a year in direct medical care and lost productivity. 2 SC following a cardiac incident reduces the risk of a reoccurring MI by 50% and mortality by 35%. 1 , 3 However, despite the benefi ts associated with SC, more than 60% of smokers hospitalized for an acute cardiac event or procedure eventually relapse following hospital discharge. 3 , 4 Given that the SC rate following MI has not improved over the past decade and that serious health consequences are associated with continued smoking, it is essential that we discover novel and effi cacious ways to enhance the likelihood for a successful quit attempt following hospital discharge. 4 , 5 An outpatient cardiac rehabilitation (CR) program may provide the necessary support post-discharge to achieve these outcomes, as attendance at CR has been associated with higher SC rates and probably represents a viable strategy to improve SC after hospital discharge. 5 , 6 In one study, CR attendance was the strongest predictive factor for successful SC at both 6 and 12 mo after hospital discharge. 5 Unfortunately, CR is often underutilized. Typically, less than 35% of eligible patients attend CR, with fewer smokers attending CR than nonsmokers. 7 Despite the fact that smokers are more likely to be referred to CR than nonsmokers, fewer attend and reasons for nonattendance among this population remain unknown. 7 Because improving CR attendance may be conducive to improving cessation outcomes, better ways in which health care providers can facilitate CR attendance and SC need to be identifi ed. The purpose of the present study was to explore possible reasons for nonattendance at CR among smokers by assessing their thoughts and attitudes toward exercise and cigarette smoking as factors impacting CR enrollment. In addition, we aimed to identify key messages and programs, based upon patient opinion, that were viewed as helpful in improving CR enrollment and SC.
METHODS
We surveyed patients admitted to Baystate Medical Center who were eligible for outpatient CR between October 2015 and May 2016 and were current smokers at the time of their hospital admission. Eligibility for CR was defi ned as patients hospitalized with a diagnosis of MI or who underwent a percutaneous coronary intervention (PCI), coronary artery bypass graft, or valve repair or replacement. A current smoker was defi ned as a patient reporting having had a cigarette within the 30 days prior to hospital admission. This study was approved by the Baystate Medical Center and the Springfi eld College institutional review board.
We recruited patients for the study using the list of patients automatically referred for inpatient CR. If they were deemed eligible for outpatient CR, patients were approached by the research staff, provided with a verbal description of the purpose and procedure of the study, and completed a written informed consent form prior to participation. Patients were then asked to complete a questionnaire designed specifi cally for this study. The questionnaire assessed smoking status, their engagement in exercise as it relates to their smoking behavior, and their intention to attend CR and use CR as a way to improve their overall health, most specifi cally their smoking status. The Fagerström Test for Nicotine Dependence (FTND), Hospital Anxiety and Depression Scale (HADS), and Confusion Hubbub and Order Scale (CHAOS) were also administered. [8] [9] [10] Patients were included regardless of interest in SC. Patients could skip questions if they felt uncomfortable answering them. Following completion of the questionnaires, which took an estimated 20 min, patients were given a $10 gift card to compensate them for their time.
Effect of Smoking Status on Exercise Perception and Intentions for Cardiac Rehabilitation Enrollment Among Patients Hospitalized With an Acute Cardiac Condition
Two authors developed the questions pertaining to the primary questionnaire used in the study. Questions were then closely reviewed for clarity, validity, and content by all contributing authors. Prior to survey administration, questionnaire content was cognitively tested with 8 smokers to ensure clarity, ease of use, and comprehensiveness. 11 Edits to formatting and content were made on the basis of their feedback.
The questionnaire included 29 items and used multiple-choice, Likert scale, and open-ended questions, although not all question results are presented in this article (see Appendix, Supplemental Digital Content 1, available at http://links.lww.com/JCRP/A60 ). The fi rst 3 questions assessed educational attainment, cigarettes smoked/day, and years of active cigarette smoking. The remaining questions were divided among 3 domains: (1) smoking status, intentions to quit, and methods for successful SC; (2) how smoking impacts their participation in exercise and intentions to use exercise as an SC method; (3) intentions to attend CR and how they think CR will assist them in making health behavior changes.
The FTND, the HADS, and the CHAOS were used in the study to assess how various levels of nicotine dependence, anxiety, depression, and life chaos may play a role in the intentions of patients to attend CR and quit smoking. The FTND consists of 6 questions derived from the Fagerström Tolerance Questionnaire and is a self-report measure of nicotine dependence. 8 An FTND score of 5 to 7 indicates moderate dependence, and a score of ≥ 8 indicates high nicotine dependence. The HADS is a bidimensional, self-report scale that was developed to detect clinically signifi cant anxiety and depression. 9 The HADS consists of two 7-item subscales (each scored from 0 to 4) that assess depression and anxiety symptoms. A score of ≥ 8 on either subscale was considered a clinically concerning level of depression or anxiety. The CHAOS was originally a 15-item scale designed to assess chaos in the home of a child; however, a 6-item scale was derived and validated for self-administration in an adult population with HIV infection. 10 Zullig et al 12 then utilized the scale in post-MI patients and discovered that life chaos was signifi cantly associated with cardiovascular disease medication nonadherence. A score of ≥ 14 was considered at least a moderate level of life chaos.
STATISTICAL ANALYSIS
REDCap, a web-based database, was used to enter, monitor, and export data. 13 Likert scale questions were averaged but were also reported as percentages in low (1-2), moderate (3), or high (4-5) categories. Scores were calculated for the FTND, HADS, and CHAOS questionnaires, based upon their individual scoring instructions. [8] [9] [10] In addition, we assessed the relationship between survey items using correlation coeffi cients and chi-square analysis, as appropriate, for continuous or categorical data, respectively. We used SPSS version 21 (IBM) and JMP software 12.0.1 (SAS Institute) for all statistical analyses. An α level of .05 was used to determine statistical signifi cance.
RESULTS
Of the 105 patients approached, 83 (79%) consented to participate and 81 (77%) completed the questionnaires. Patient characteristics are given in Table 1 . In general, participants were more likely to be male, white, diagnosed with MI and/or PCI, with 17 (21%) patients having a history of depression. On average, patients smoked 16 ± 9 cigarettes per day for 37 ± 13 years. In addition, patients reported Answers ranged from 1 to 5, using the following scale: 1 = strongly disagree, 5 = strongly agree. moderate to high levels of nicotine dependence (60%), high levels of life chaos (12%), and high levels of anxiety (51%) and depression (27%), with a modest correlation between anxiety and depression scores ( r = 0.193, P < .001). Women were more likely to report high levels of anxiety (43.9% of women vs 17.5% of men, P = .01). Although there was overlap in psychosocial risk factors, in total, 68% of patients had concerning scores in at least 1 of these domains. The majority of patients (93%) reported feeling as though quitting smoking was important to their health; however, only 80% indicated that they were interested in quitting and only 67% reported confi dence in their ability to do so. Finally, 68% stated that they were in the action phase of the transtheoretical model and had begun to take steps to quit permanently. Assessing stages of change during hospitalization is diffi cult due to a patient's inability to smoke at this time, but it is consistent with the stated opinion that most smokers were planning to quit upon hospital discharge.
TOBACCO AND EXERCISE
Attitudes toward cigarette smoking and exercise are reported in Table 2 . The majority of patients (68%) stated that they do not exercise regularly, and, on average, patients spent 7 ± 5 hr sitting or reclining per day. Of the 26 (32%) patients who reported getting some regular physical activity, only 6 (7%) reported meeting physical activity guidelines by exercising 5 to 6 d/wk. When considering the infl uence of cigarette smoking on exercise, 45% of patients reported that they believed regular exercise would help them stop smoking; however, when asked whether they felt exercise would help reduce nicotine cravings, opinions were mixed, with about half agreeing and half disagreeing ( Table 2 ) .
In regard to tobacco use and exercise, 49% of patients stated that smoking decreases their interest in physical activity. In addition, 16 (20%) of patients felt that exercise would be harmful or not benefi cial if they were to continue smoking or relapse. These patients were also more likely to agree with the statement, "I should not start an exercise program until after I quit smoking" (3.4 ± 0.3 vs 2.0 ± 0.1, P ≤ .001; using a 5-point scale with strongly agree = 5 and strongly disagree = 1).
TOBACCO AND CR
Results from questions assessing opinions of patients toward CR can be found in Table 3 . Most patients (78%) indicated that they were either considering attending CR (36%) or planning on it (42%). The majority of patients felt that CR would improve their overall health (60%) and help them quit smoking (52%). Unfortunately, the possibility of relapse and/or continued smoking was cause for concern among patients. Of the patients (n = 63) who stated they were considering or planning to attend CR, 18 (30%) stated they would be less likely to attend CR if they continued smoking and/or relapsed following discharge, whereas 29 (48%) stated that relapse would not impact their decision to attend. In addition, 29 patients (36%) reported that they would be concerned about feeling judged by the CR staff if they continued smoking. Of these patients, 13 (46%) stated that their concern about judgments would make them less likely to attend.
CR ENROLLMENT AND STRESS
In terms of increasing CR attendance, patients reported that, if offered, cessation medications (41%), a stress management program (35%), and an exercise program in combination with SC counseling (30%) would increase their likelihood to enroll in CR ( Table 4 ) . When asked which behavior change(s) they felt they should make following hospital discharge, 73% of patients reported "reducing stress" as a priority. Patients with high levels of anxiety (n = 41) were more likely to request stress management programs within CR (48.8% vs 20.0%, P = .007) and reported a desire to reduce stress levels (85.4% vs 60.0%, P = .01).
DISCUSSION
Among 81 cigarette smokers hospitalized with an acute cardiac event, a signifi cant interest in quitting smoking, attending CR, and starting an exercise program was reported. Patients felt that quitting smoking was important following discharge, and the majority of patients were confi dent in their abilities to do so. Another main fi nding was that, as a group, current smokers after an acute cardiac condition have high levels of anxiety and depression and indicated a signifi cant interest in stress management programs. In addition, relapse or continued smoking following hospital discharge appears to be a cause for concern, as some patients reported that they would be less likely to attend CR if they were smoking at the time of enrollment in CR and would worry about judgment from the CR staff. Considering the intricate role the CR staff plays in both inpatient and outpatient care for these patients, they are in a suitable position to provide the necessary attention and encouragement smokers need to quit. Our fi ndings suggest 3 key ways in which recruitment of smokers hospitalized with a cardiac condition to CR may be more successful. First, endorsing the role that CR plays in helping patients manage stress and anxiety may resonate with patient needs. Second, reassuring smoking patients that even if they are to continue smoking or relapse following discharge, they will not face scrutiny or judgment at CR but they will in fact receive the necessary support to quit. Finally, highlighting the role CR plays in helping patients quit smoking and lead heart healthy and physically active lives following discharge. In addition, staff should emphasize that CR can help provide the necessary resources, such as SC medications, that will aid in successful cessation attempts.
Inpatient SC counseling has been found to be ineffective in terms of improving cessation outcomes.
14 However, when counseling initiated during hospitalization is followed by supportive outpatient contact for over a month after discharge, the odds of cessation increase by 65% at 6 and 12 mo. Since CR programs are often initiated during a patient's hospitalization and carried out for 12 wk following discharge, CR is ideally situated to bridge the gap between inpatient and outpatient care for cardiac patients. As reported by Auer et al, 15 CR is a practical means for providing patients with the support they need to quit smoking and remain abstinent due to the inclusion of SC counseling and cessation medications.
In our study, we found that the majority of patients wanted to reduce stress and expressed a strong interest in stress management programs. This is similar to the fi ndings of a previous study in which coping with stress was the highest-rated motive for chronic tobacco use, a motive more commonly found in those being treated for mental health problems than those who were not. 16 Although smokers often perceive that smoking relieves stress, meta-analyses have found the opposite to be true; SC reduces long-term stress. 17 In addition, incorporating stress management classes into CR has previously been shown to reduce stress and improve medical outcomes when compared with CR programs without stress management programs. 18 Therefore, it appears imperative that health care professionals promote the role of stress management as an integral part of CR, particularly for smokers. 18 Likewise, high levels of anxiety and depression were found among this population, particularly among women. These fi ndings are similar to those of one study in which anxiety and depression levels were higher among persistent smokers following MI than among those who quit. 1 In our study, 27% of patients were found to be depressed; this is similar to another study that found that 31% of acute coronary syndrome patients were found to have clinically signifi cant depression. 19 Depression is increasingly important among smokers because depression leads to a signifi cant reduction in the likelihood of cessation and remaining abstinent. 19, 20 Thus, it appears that, if unaddressed, anxiety and depression may represent sizable barriers to CR enrollment and long-term cessation success. Studies suggest that the lack of desire or inability to quit smoking among hospitalized smokers can often be attributed to an inability to handle stress and a history of depressive symptoms, in addition to cravings and physiological addiction. 17 In addition, given the known risk of morbidity and mortality associated with anxiety and depression, it becomes even more imperative to screen for and address these mental health issues, particularly in smokers, both during hospitalization and post-discharge. Also, because CR favorably impacts depression and anxiety, messages about the role of CR in the treatment and management of anxiety and depression may help improve attendance rates.
In the present study, we also assessed how patients associated exercise with their smoking habit and how continued smoking would infl uence their decision to attend CR. Interestingly, it appears that relapse or continued smoking following hospitalization may pose an increased risk for nonattendance at CR. For instance, 30% of patients who reported interest in attending CR stated that they would be less likely to attend if they relapsed or continue smoking following discharge. Likewise, nearly half of patients stated that their smoking habit decreases their interest in physical activity, which is similar to the fi ndings of Rallidis et al, 1 who found that relapsed smokers were more reluctant to exercise than nonsmokers. In addition, a relatively small but notable group of patients felt as though exercise would be harmful for patients who smoke and/or relapse. These patients were also more likely to feel that they should not start an exercise program until they quit. These fi ndings are similar to those of Loprinzi et al, 21 who found that nicotine dependence negatively infl uenced physical activity, leading researchers to believe that smokers may have a negative attitude toward behavioral changes following a coronary event and therefore require special attention and professional encouragement to quit. Although these prior fi ndings were among the general population of smokers, rather than hospitalized cardiac patients, it appears that continued smoking negatively impacts CR enrollment and participation in physical activity.
The primary limitation of this study is that 22 patients refused to participate. As a result, our questionnaire answers may not be fully representative of all smokers hospitalized with an acute cardiac condition. However, our participation rate was still high at 79%, so it seems unlikely that major themes or messages that could help smokers quit and enroll in CR were not identifi ed. Additional limitations include that our sample size was small, limited to only English-speaking patients, and was performed at a single center in western Massachusetts. Consequently, our results may not uniformly apply to other institutions with signifi cantly different patient populations or clinical settings. In addition, within the primary survey, defi nitions of "exercise" and "physical activity" were not provided; thus, responses to questions that assessed these domains may not be based upon a uniform understanding of their distinct properties.
CONCLUSION
To our knowledge, this is the fi rst investigation of the reasons why smokers, despite higher referral rates, are less likely to attend CR and what could be done about the issue. We found that current smokers hospitalized for an acute cardiac condition have signifi cant interest in quitting smoking and attending CR. Given the high rates of anxiety and depression, as well as high patient-reported interest in reducing stress, it appears that emphasizing the psychosocial offerings of CR may be key messages that will increase enrollment and participation in CR and aid in long-term SC.
